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Background: Low back pain (LBP) is common and costly and few treatments have been shown to be markedly
superior to any other. Effort has been focused on stratifying patients to better target treatment. Recently the STarT
Back Screening Tool (SBT) has been developed for use in primary care to enable sub grouping of patients based on
modifiable baseline characteristics and has been shown to be associated with differential outcomes. In the UK the
SBT is being recommended to assist in care decisions for those presenting to general practitioners with LBP. In the
light of growing recommendation for widespread use of this tool, generalisability to other LBP populations is
important. However, studies to date have focused only on patients attending physiotherapy whereas LBP patients
seeking other treatment have not been investigated.
Aims: This study aims to investigate the utility of the SBT to predict outcomes in LBP patients presenting for
chiropractic management.
Methods: A total of 404 patients undergoing chiropractic care were asked to complete the SBT before initial treatment.
Clinical outcomes were collected at 14, 30 and 90 days following this initial consultation. The clinical course was
described comparing SBT categories and logistic regression analysis performed to examine the tool’s prognostic utility.
Results: Although the high-risk categories had greater pain at baseline this difference rapidly faded, with both change in
composite outcome scores and pain scores being statistically insignificant between the risk groups at 30 and 90 days
follow up. In addition, both univariate and adjusted analysis showed no prognostic utility of the SBT categorisations to
differentiate clinical outcomes between risk groups.
Conclusion: Whilst the SBT appears useful in some back pain populations it does not appear to differentiate outcomes
in LBP patients seeking chiropractic care.
Keywords: Start back tool, Low back pain, Prognosis, Spinal manipulative therapyIntroduction
Low back pain (LBP) is a common symptom causing
health-seeking behavior in up to half of those who ex-
perience it [1,2]. Between six and nine percent of the UK
population consult their general practitioner (GP) for
LBP each year, accounting for 5 million GP consultations
annually [3,4]. For most of these patients a low back pain
episode will most likely be a temporary inconvenience, yet* Correspondence: jonathanfield@me.com
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it becomes an enduring and disabling problem [5,6].
The extent of the costs to society of this syndrome
have led to the call for identification of potential sub-
groups of non specific low back pain (nsLBP) in the be-
lief that this group consists of a heterogeneous mix of
presentations and etiologies. Identification of groups of
back pain that respond better with specific interventions
would facilitate targeted treatment [7]. In addition,
evidence-based guidelines highlight the need to consider
prognostic factors when deciding the management of
nsLBP [8-10], where early identification of potentialtral Ltd. This is an Open Access article distributed under the terms of the
/creativecommons.org/licenses/by/2.0), which permits unrestricted use,
, provided the original work is properly cited.
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secondary prevention of persistent back pain [11,12].
In the absence of serious pathology, recovery from back
pain in individuals from the general back pain population
as well as those seeking help from chiropractors is only
weakly related to physical findings [13-17], with only a
small number of condition specific factors associated with
poor prognosis [13,18,19]. However, psychological factors
are found to influence future disability, pain and self
reported improvement in LBP patients presenting to GPs,
secondary care services and surgery [20-23]. This has led to
guidelines recommending that non-physical factors be con-
sidered when setting the treatment for LBP patients [8-10].
In chiropractic LBP populations the significance of psycho-
logical factors is less certain as exploratory studies have
found little or no correlation with outcomes [14,24-26].
The STarT Back Tool (SBT) has recently been devel-
oped to help primary care practitioners make care deci-
sions about the likely need LBP patients have for
secondary prevention based on modifiable risk factors
for poor outcome [20]. The SBT places patients into one
of three categories (Low, Medium and High) of risk for
having persisting LBP with disability. In a recent trial,
patients whose care had been stratified using the SBT to
receive either advice alone, ‘standardised’ physiotherapy
or psychologically based care with physiotherapy had
lower disability at 4 and 12 months than those patients
undergoing usual care as directed by the clinical judg-
ment of a physiotherapist [27]. As a consequence of
those studies the SBT is being recommended by com-
missioning services in the UK NHS to guide care path-
ways for those presenting to GP with LBP. Whilst the
feasibility of using the SBT in a chiropractic patient
population has been demonstrated [28], as yet, no ap-
praisal of the prognostic utility of grouping individuals
seeking chiropractic care has been published.
This paper investigated whether nsLBP patients classi-
fied in the high-risk (complex psychosocial) group by
the SBT do less well with chiropractic care than those
either at low risk or medium risk groups.Methods
Subjects and procedure
Consecutive patients aged over 16 presenting with
nsLBP to one of six chiropractic clinics in the south of
England were asked, as part of normal practice to
complete the Bournemouth Questionnaire (BQ) [29] ei-
ther at the clinic or on-line before their first visit. Those
doing so on line were additionally asked to complete the
SBT. Patients were presented with a consent form when
they completed pre-examination forms online, via a web
page. In these practices patients who start treatment are
emailed outcome assessment questionnaires consistingof the BQ and a Patients Global Impression of Change
(PGIC), at 14, 30 and 90 days following their initial visit.
Outcomes
For this study, the primary outcome was the PGIC. In
addition we also measured pain as derived from the pain
sub-scale of the BQ and total BQ scores. Patients were
categorised into the three SBT risk groups using the
method as described by Hill et al. [20,30]. For each of the
follow up points, all outcomes were dichotomized. Thus
poor outcome was defined by a PGIC response of better or
much better (score of <6) [31], a change in pain of less
than or equal to (≤)2 points [32] and a change in total BQ
of≤ 46% [33]. Recently, both the PGIC and BQ have been
recommended as preferred measurements by the ‘Any
Qualified Provider Resource Centre’ (UK, NHS) for moni-
toring outcomes in low back pain patients [34].
Analysis
General characteristics of the patient sample were calculated
as means and proportions with appropriate measures of vari-
ance. Differences between categorical baseline characteristics
were determined using χ2, or Pearson χ2 test for trend. Fur-
ther, a Kolmogorov-Smirnov test revealed significant devi-
ation from Gaussian distributions for pain and total BQ
data, despite using logarithmic transformation. Consequently
differences within these variables across SBT categories were
analysed using Kruskal Wallis tests, whereas change scores
revealed a Gaussian distribution and were analysed using a
one-way ANCOVA adjusted for baseline scores.
To determine any associations between baseline SBT
categorisation and the outcomes univariate logistic regres-
sion analysis was carried out using the SBT categorisation
as the independent variable and the dichotomised out-
comes (PGIC, change in pain and change in total BQ) as
dependent variables at each of the follow up time points.
This analysis was repeated after sub grouping by gender,
but only for the PGIC as a dependent variable. Finally,
adjusted models for predicting poor outcome as defined
by the PGIC were constructed with an entry criterion for
significant variables of p< 0.15 and retention at p< 0.05
using a binary logistic analysis forward LR procedure. All
statistical analyses were performed using statistical soft-
ware SPSS (v17.0, SPSS Inc., Chicago IL).
Ethics
Ethics for this study were sought and approved by the Re-
search and Ethics subcommittee of the Anglo-European
College of Chiropractic Research Committee.
Results
A total of 819 patients presented with nsLBP between
March and November 2011. Four hundred and five were in-
eligible to participate in the study, as they did not complete
Table 1 Descriptive analysis of baseline variables across








Mean age (SD) 45.4 (15.1) 45.9 (15.0) 45.8 (14.1)
Female 54.8% 52.7% 50.5%
Seen practitioner before 47.0% 59.7% 33.6%
Leg Pain
Above the knee * 25.5% 23.3% 35.5%
Below the knee 6.0% 10.9% 12.1%
>30 days pain in year 41.1% 41.1% 38.3%
Recurring 69.6% 65.9% 59.8%
Duration
< 1 month 54.8% 53.5% 61.7%
1–3 months 14.3% 14.0% 7.5%
>3 months 31.0% 32.6% 30.8%
Median Pain (25, 75) ** 5 (4–7) 7 (6–8) 7 (6–9)
Median BQ (25, 75) ** 24 (14–33) 36 (30–44) 45 (34–54)
*P< 0.05 (Chi2 test for trend). **p< 0.001, (Kruskal-Wallis).
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in gender, duration, or BQ scores at presentation or in pain
and BQ scores at 90 days follow up between those submit-
ting the forms online and those doing so at the clinic. How-
ever at presentation those completing the forms online and
so being included in this study had slightly less pain (mean
(SD) 6.2(2.0) versus 6.6(2.2), p0.04) and were younger (44.7
(15) versus 48.9(15.4) years, p <0.01). Four hundred and
four individuals completing the forms online were categor-
ized by the SBT at the study inception. Of these 168
(41.6%), 129 (31.9%) and 107 (26.5%) were at low, medium
or high risk of poor outcome at baseline respectively. Num-
bers of participants at follow up within each SBT group and
percentage response rates are shown in Figure 1. The num-
ber of treatments received across the three SBT categories
were; low (4.1(2.4)); medium (4.3 (2.4)) and high (4.4 (2.6)).
There were no significant differences in treatment visits be-
tween SBTcategories (p=0.54).
Table 1 shows the demographic and condition specific
characteristics within each SBT risk group. Only the pro-
portions of those patients with pain above the knee, higher
baseline pain and greater total BQ scores differed between
the SBT categories. The distribution of duration of back
pain in the complete sample was 56.2%, 12.4% and 31.4%
for less than 1 month, 1–3 months and greater than
3 months respectively. These proportions were similar
across the SBT risk groups.Figure 1 Numbers in study at each follow up point in each Start BackTable 2 shows the total BQ and pain scores over time
for each of the SBT categories. Pain and total BQ scores
differed significantly between the SBT risks groups atTool category.
Table 2 Pain, total BQ scores and proportion of subjects with a poor outcome across Start Back Tool (SBT) categories
at 14, 30 and 90 days follow up
SBT Category 14 days (n = 235) 30 days (n = 131) 90 days (n = 150)
Median Pain (25, 75) Median BQ (25, 75) ** Median Pain (25, 75) Median BQ (25, 75) Median Pain (25, 75) Median BQ (25, 75)
Low 2 (1–3) 10 (3–18) 1 (1–3) 6 (2–14) 1 (1–2) 5 (0–15)
Medium 2 (1–5) 12 (3–26) 2 (1–4) 10 (5–21) 1 (1–4) 8 (0–18)
High 3 (1–5) 20 (8–33) 2 (0–3) 6 (2–20) 2 (0–3) 10 (3–22)
**p< 0.001, (Kruskal-Wallis), ¥Patients Global Impression of Change< 6.
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(p< 0.001). The total BQ scores also differed at 14 days
follow up (p< 0.001). However, any differences between
the risk groups were absent by 30 days with all groups
achieving very similar scores by 90 days. Mean residual
change scores for total BQ and pain are illustrated in
Figure 2. These changes are not significantly different be-
tween risk categories at any of the follow up time points
(Change in Pain: 14 days (ANCOVA. F= 1.1, p = 0.32);
30 days (ANCOVA. F = 1.4, p = 0.25); 90 days (One way
ANCOVA. F= 0.5, p = 0.62) Change in total BQ: 14 days
(ANCOVA. F= 0.8, p = 0.46); 30 days (ANCOVA. F= 0.2,
p = 0.83); 90 days (ANCOVA. F = 0.2, p = 0.83)).
Table 3 shows the proportion of patients with poor
outcome in each SBT group at each follow up point as
defined by three dichotomized outcomes. A univariateFigure 2 Resdualised* change scores compared between SBT
risk groups for Total BQ (a) and Pain (b).logistic regression analysis revealed that SBT categorisa-
tions were not statistically associated with the primary
outcome (PGIC) at any of the follow up points (Table 4)
However, the utility of the SBT to discriminate poor out-
come using the PGIC did increase over time, with both
medium and high risk groups being around 1.7 times
the odds of poor outcome by 90 days compared to low
risk groups, albeit not statistically significant. A further
analysis using this outcome but sub grouping by gender
revealed a similar, but again statistically insignificant as-
sociation. In this analysis only male patients showed any
marked association between baseline categorisation by
SBT and poor outcome, where those in the medium and
high risk groups had 3 times the odds of experiencing
poor outcome compared to low risk groups at 90 days.
In females however, the SBT had little predictive utility
at any follow up point. (Table 5).
Categorising poor outcome as ≤2 points drop in pain,
a further analysis revealed no significant association be-
tween the SBT and an absence of meaningful change in
pain at any follow up point (Table 6). This result was
also apparent when using dichotomized total BQ change
scores as the dependent variable (Table 7).Table 3 Proportions (%) of patients with a poor outcome
across Start Back Tool categories defined by cut-off
points for each outcome
Outcomes 14 days (n) 30 days (n) 90 days (n)
PGIC
Low 36.1 (35) 29.1 (16) 18.2 (12)
Medium 30.3 (23) 29.5 (13) 27.5 (14)
High 33.9 (21) 28.1 (9) 27.3 (9)
≤2 on NRS
Low 37.9 (33) 24.0 (12) 23.0 (14)
Medium 24.7 (18) 26.2 (11) 24.5 (12)
High 32.8 (19) 32.3 (10) 18.8 (6)
≤47% on BQ
Low 28.9 (24) 20.4 (10) 14.0 (8)
Medium 29.4 (20) 25.6 (10) 19.6(9)
High 41.5 (22) 29.0 (9) 18.2 (6)
PGIC=Patient Global Impression of Change; NRS=Numerical Rating Scale;
BQ=Bournemouth Questionnaire.
Table 4 Predicting poor outcome (PGIC) at 14, 30 and
90 days for the whole group (n =404)
SBT
Category
14 days (n = 235) 30 days (n = 131) 90 days (n = 150)
OR (95% CI) OR (95% CI) OR (95% CI)
Low 1.0 1.0 1.0
Medium 0.8 (0.4 to 1.5) 1.0 (0.4 to 2.4) 1.7 (0.7 to 4.1)
High 0.9 (0.5 to 1.8) 0.9 (0.4 to 2.5) 1.7 (0.6 to 4.5)
PGIC=Patient Global Impression of Change; SBT= Start Back Tool.
Table 6 Predicting poor outcome (Change in pain≤ 2
points) at 14, 30 and 90 days
SBT
Category
14 days (n = 218) 30 days (n = 123) 90 days (n = 142)
OR (95% CI) OR (95% CI) OR (95% CI)
Low 1.0 1.0 1.0
Medium 0.5 (0.3 to 1.1) 1.1 (0.4 to 2.9) 1.1 (0.4 to 2.6)
High 0.8(0.4 to 1.6) 1.5 (0.5 to 4.1) 0.8 (0.3 to 2.2)
SBT= Start Back Tool.
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tial baseline predictors (Enter: p ≤ 0.15, Retain p ≤ 0.05)
resulted in few variables remaining as independent pre-
dictors of outcome at the follow up points, with baseline
SBT categorisations failing to be retained in any of the
models (Table 8). Only duration, reoccurrence of the
problem and pain for greater than 30 days in the last
year provided any prognostic utility and even here the
degree of variance explained remained relatively low as
did the predictive accuracy.
Discussion
In this study those categorised by the SBT as being at
low risk of having a poor prognosis were somewhat
more likely to do well compared to those placed in the
medium or high risk groups. However this difference
was small and failed to reach any statistical significance
in a univariate analysis. In addition the adjusted models
at each follow up did not include the SBT tool as a sig-
nificant predictor of outcome. This result suggests that,
in this population at least, the proportion of high-risk
patients that improve is not significantly different from
those at medium or low risk.
Patients placed in the SBT high-risk group had more
adverse BQ and pain scores at presentation. However,
there was a greater improvement in these scores in the
high-risk group with the result that by the 30-day assess-
ment this difference was no longer evident. These results
are partially corroborated by Fritz et al. [35] who showed
that despite high risk patients starting with more pain
and disability at baseline they experienced greater im-
provement over a course of care.
The SBT has been developed to better stratify LBP
patients for targeted treatment. Hill et al. (2008) [20]Table 5 Predicting poor outcome (PGIC) at 14, 30 and 90 day
SBT
Category
14 days 30 days
OR (95% CI) OR (95% C
Male (n = 117) Female (n = 118) Male (n = 6
Low 1.0 1.0 1.0
Medium 1.2 (0.5 to 3.0) 0.5 (0.2 to 1.3) 0.7 (0.2 to 2
High 1.8 (0.7 to 5.0) 0.5 (0.2 to 1.2) 0.7 (0.2 to 3
PGIC=Patient Global Impression of Change; SBT= Start Back Tool.showed the discriminative ability of this tool to differen-
tiate those who clinically changed on the RMDQ. This
was largely based on differences in barriers to recovery,
with the high-risk group being defined as having psycho-
logical barriers and the medium as having physical bar-
riers. These authors went on to show that the SBT was
able to support treatment choice more efficiently than
physiotherapists’ clinical experience alone. Although this
approach has potential to improve outcomes and cost in
LBP the generalisability of their results may not be sup-
ported by this study.
There may be a number of reasons why this is so.
Firstly, this LBP population differs from previous studies
in that they were largely self-selecting and sought chiro-
practic care privately. In addition to this, around 41% of
this sample had experienced chiropractic care from the
same practitioner previously. This may have led to
higher expectations of success which may have impacted
on the psychological response of people in this sample.
Another possibility is that patients in the various SBT
categories within our cohort study received different
types of care and that this influenced their recovery.
However, communicating with the participating clini-
cians indicated that they had not accessed the SBT cat-
egory data, and there were no differences in the number
of treatments provided between SBT categories. Despite
this, differences in treatment approach cannot be ruled
out. It is possible that those placed in the high risk SBT
category received care that was consciously or uncon-
sciously delivered by the chiropractor in a way so as to
address the patient’s psychological requirements. As a
development of this idea, the treatment interventions in
this study may inherently be similar to the treatment
intervention given in Hill et al. (20) for their SBT high-s follow up split by gender
90 days
I) OR (95% CI)
6) Female (n = 65) Male (n = 71) Female (n = 79)
1.0 1.0 1.0
.7) 1.2 (0.3 to 4.0) 3.0 (0.9 to 10.0) 0.9 (0.2 to 3.3)
.2) 1.0 (0.3 to 4.1) 3.0 (0.6 to 16.0) 1.1 (0.3 to 4.0)
Table 7 Predicting poor outcome (Change in total BQ
≤47%) at 14, 30 and 90
SBT
Category
14 days (n = 204) 30 days (n = 119) 90 days (n = 136)
OR (95% CI) OR (95% CI) OR (95% CI)
Low 1.0 1.0 1.0
Medium 1.0 (0.5 to 2.1) 1.3 (0.5 to 3.6) 1.5 (0.5 to 4.2)
High 1.7 (0.8 to 3.6) 1.6 (0.6 to 4.5) 1.4 (0.4 to 4.3)
BQ=Bournemouth Questionnaire; SBT= Start Back Tool.
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may have received the treatment reserved in the Hill
et al. study (20) exclusively for the high risk group, thus
masking any initial prognostic information given by the
SBT at baseline. However, any treatment effects must be
viewed as strongly speculative due to this study’s purely
observational design.
It has been suggested that patients presenting to chiro-
practors are a psychologically healthy subgroup with few
individuals having levels of adverse psychological factors
sufficient to influence their prognosis [24]. In support of
this, a narrative review comparing reports of psycho-
logical questionnaires applied to chiropractic popula-
tions and non-chiropractic populations where the same
test tools have been used [36], concluded that those see-
ing chiropractors were less likely to have adverse scores
across a range of psychological domains that have previ-
ously been linked to poor prognosis in other LBP popu-
lations. In this study 26.5% of patients were categorised
by the SBT as in the high-risk group. This suggests that
either a significant proportion had potentially adverse
psychology, or that the SBT is inappropriately categoriz-
ing some of those in this population.
The failure of SBT categorisation in this LBP popula-
tion to identify those less likely to improve may be be-
cause, as a self-selecting subgroup, these individual
possess features that negate the impact of otherwiseTable 8 Adjusted models for predicting poor outcome (PGIC)
Follow up point Variables in the equation
14 days (n = 235) Pain for >30 days in year
Pain (for every 1 point increase)









* = variance explained by model; sn= sensitivity; sp= specificity; PGIC=Patient Globaadverse psychology. The possible existence of ‘protect-
ive’ factors in some populations is supported by the
presence of higher pain related self-efficacy reducing the
impact of raised fear avoidance beliefs in patients with
chronic LBP [37]. Reports from one chiropractic study
that has looked at this found more favorable levels of
self-efficacy than other reported populations, and higher
levels of self-efficacy were found to relate to a better
prognosis [26,36].
Alternatively a reduction in levels of adverse psycho-
logical variables may have occurred during care, there-
fore reducing their effect on treatment response. In
support of this, a systematic review of psychological out-
comes from studies involving manipulation describes
significantly greater reduction in adverse scores on psy-
chological questionnaires in populations having manipu-
lation when compared to groups receiving verbal
interventions (advice, education or handout) or other
physical treatments (exercise, electrotherapy, sham ma-
nipulation or acupuncture) [38]. In addition to this, a
small study found that a statistically significant reduction
in fear avoidance beliefs and catastrophisation as well as
improvement in self-efficacy occurred shortly after an
initial visit with a chiropractor. Despite baseline levels of
these variables not relating to self-reported outcome at
one month, post-visit scores did display a weak but sig-
nificant relationship to outcomes, with those retaining
two or more higher variables post-visit having increased
odds of a poor outcome [26].
Caution however, must be used when interpreting these
findings. Firstly, this was not a clinical trial investigating
treatment effects and as such it is not possible to ascertain
any treatment impact on changes in patients’ psychology
or symptoms. In addition this population of patients had
been drawn from a group of six linked practices and as
such may not be representative of the wider population
seeking privately funded treatment for LBP.at 14, 30 and 90 days follow up
OR (95% CI) Nagelkerke* sn/sp
3.2 (1.9 to 5.6) 0.26 90/25
0.8 (0.8 to 0.9)
0.32 92/29
1.0




9.3 (3.0 to 29.0)
3.0(1.3 to 7.0)
l Impression of Change.
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rates between the SBT categories, particularly at 90 days
and the potential remains for selection bias through differ-
ential attrition. However, comparisons of baseline demo-
graphics (age, pain, duration and BQ score) for each of the
three SBT categories demonstrated no statistically signifi-
cant differences between responders and non responders,
as was the number of treatments received at 90 days. Al-
though this cannot rule out the possibility that those
responding experienced different outcomes to non
responders it provides some support for the contention
that responders were more likely to be a representative
sample based upon care received and baseline factors.
Lastly, comparisons of the results here with other studies
are problematic due to differences in follow up times, out-
come instruments and other methodological differences.
Conclusion
This study has shown that LBP patients seeking treat-
ment for chiropractic and categorised by SBT at baseline
show no differential risk of poor outcome between cat-
egorisation groups. Although this tool does differentiate
LBP patients in terms of baseline pain and baseline total
BQ scores, these differences disappeared by 30 days. At
the present time, it is unclear whether the SBT is trans-
ferable to LBP populations outside of those it was ori-
ginally developed for.
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